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Title: Robotic Lunar Exploration 

Abstract: 

This presentation describes current Lunar Exploration plans and objectives. It begins with 
specific statements from the President’s vision for U.S. Space Exploration which pertain 
to robotic lunar missions. An outline of missions’ objectives is provided, along with a 
high-level schedule of events through the year 2025. Focus is then given to the Lunar 
Robotic and Precursor Program (LPRP) to describe objectives and goals. Recent 
developments in the Program are explained - specifically, the renaming of the RLEP 
program to “LPRP” and the movement of the program office to MSFC. A brief summary 
of the synergy expected between the robotic and crewed missions, with the LSAM 
descent stage Project is given. The Lunar Reconnaissance Orbiter mission, with its co- 
manifested Lunar Crater Observation and Sensing Satellite (LCROSS), is then described 
with an overview of the payloads and mission objectives. Finally, information is given 
about the expected future of the LPRP program and Exploration and the development of a 
comprehensive Lunar Exploration Architecture. 




. ... ; 




. • ' ' . 1 


i ■ 

immmm 


%:. ::•; 

/ 

.YvYsiy 


;• ; .' ' 


, IV 




(Mm 




. .■ :'X_\ 


Contents 



CD 

O 

CN 

V“ 

CD 


C 

o 


C3 

imm 

o 

Q. 

X 

LU 

O 

O 

OS 

CL 

CO 

CO 

■ 

3 


C/5 g; 
CD Q£ 


.2 > 0 . 


O 
CD 

S’ 
O 
c 
.2 
_ as 

CL s- 
CC O 

E CL 
~D X 
as LU 

0 

0 1 as 


c 

o 

CO 


o 

■■■ 

4-* 

« o 
> o o 

J° X o 

* 111 O' 

0 ) U) (0 

~ < < 
« </) <0 
£ < < 
a. z z 


E 

ns 

O) 

o ^ 

SLn mm 

q_ as 

a I 

o o 

-Q Z 


3 C 


as 


CO 

3 

o 


as 


CD 

E 


.2 o h 

/A _ 


c 

o 

35 


g co 

a. 


CO 

(0 C 

c .2 

CD CO 

E | 

Q. [> 

5 Q. 

s ^ 

Q - 1 


CL 

C£ 

CL 


c 

(D 


C 
CD 
O 
CD 3 

QC O 


C^- 

2 

o 

o 

!■_ 

3 

■HM 

3 

M- 

CD 


CO 

CD 

O 

T3 

OS 


CM 


to 

o 

» 

Q. 

O 

0 

O 

03 

Q. 

W 

a. 1 

a: 

CL 


m 

o 

sz. 

o 

<D 




"D 

O 

C 

3 

O 

tf> 

CB 

5 

c 

o 

■ ■B 
+•* 

CB 

L. 

O 

Q. 

X 

LU 

§i 

« CM 
CO 

CO ^ 
H C 
<0 

S- 3 

o c 

(B 

C -5 

.2 c 
o 

> c 

« 5 

4 ^ «— 

C O) 
CD r- 

■2 o 
<o g> 
<d o 
Qu 
a. (o 

CD CS 


0 

c 

o 

‘0 

C/D 


o 

o 

_Q 

O 


O CO 


c 

CO 

£ 

13 


o cd 

0 =5 
® 3 

i— 4— 

CD s_ 
0 O 

« « 

CD CDl 

0 CD 

= CL 
^ 0 

1 « 

„ JC 
CO P 


C/> 

o 

*■» 

o 

_Q 

o 

9U 

c 

o 

42 

Q. 

<5 

O 

X 

CD 

> 

CD 


o 
o 

CM 0 


CO 

CD 


c 

CO 


0 


CQ o £ 


CD 

® i 

° c 

p o 

CO ° 
0 = 

05 > 

"S 

o c 


S- 0 
0 O 

JO t 

C 0 R 

i 5 g.| 

c -2 TO 

■ 12 ° 

0 P Q. 


0 S 


C 

55 C/5 

■S £ 

« E 

(D O 

£ 0 
. O 

0 O 

La - 

0 -C 
N 0 
0 > 

Q ■ 
=■ 0 

'co £ 

s— -*zf 

'+-■ o 

co C 
0 0 
£ 2 
(D -q 
= C 

5 « 

£2 0~ 
£ 0 
.2 -Q 

1 1 

s I 

o o 

_Q C 
O 

* i 


0 

"0 

«4— 

O 

0 
H— » 

c 

0 

o 

E 

0 

-t— > 
0 
0 
> 

0 

C 

0 

0 

0 

0) 

0 

£ 

s_ 

_0 

0 

O 

0 
-*— > 
O 
0 
Q_ 
0 

0) 

C 

■0 

c 

0 

0 


0 „ 
o ■ 

.5=; 0 
0 LU 


> •* 

o o 

s_ 0 
Q. -Q 


h“ ^ 


rechols_LPRP_spaceops06 „ 6/12/06 







co C 

^ ° 

> o 

* ® 5 
c « ® 

Ilf 

co co ft 

® >. ° 

a. J » 

0 3 0 


0) t t— 

£ ° 
CD O) 

cL .£ 

C Q. 
.£ CL 


CO — 

0 co 

> -Q 

■4= o 

a> 0 

o . 


CO 

.i co 

4 -» s_ 
Q. CD 

° O 

C ft 

.= X 

LL 0 


O CD 
CO o 

£ « 

0 JE 

N 0 

■— 4 -» 

0 § 
t> * 

£ -o 

5 S 

o 0 

■U 5 

2 ns 

CO X3 

II 

LL 0 


=3 

o 

< 0 

- £ 
-2 - 
0 0 

5 I 

c — 

N ® 
O £ 
4= O 


c c 
0 0 
3 3 
cr cr 

"D TD 

c c 

0 0 

0 0 
4 -> -I— < 

0 0 
O O 
O O 


i’S 

o * 

£ o 

8 2 
*1 ^ 
c 2 

£ c 

Q. 0 

'll 

0 +3 


CO 

0 0 
^ 3 

2 ‘o 
0 »- 
LE 2 


5 g 

■g -2 
jS w 
« .<2 
0 £ 

C 73 
b 0 

£ 

c 0 

.2 a 

0 C 
T3 O 

g 0 
g (0 

^ 3 

l£ 

II 
<0 0 
r- 4 M 

1 > 

£ co 

0 4— 
“D O 

t* 0 

O jg> 
Q. jS 
g-‘E 

3 0 
C/3 .C 


£ 

0 

£ to 

c >» 

0 CO 

£ *- 
c 2 
o o 

•h CO 
> i~ 
C 3 
0 O 

0 

O o 
« C 

Q- o 

CO ■— 

4 -> 

O 3 

£ 2 
0 0 
g TJ 
0 c 
— 0 

§ .£ 

0 .g 5 

= o 

1 £'• 

„> 0 ■ 

0 4 -> ’ 

C 0 
■3 a) 

1 i- 

o I r 
0 > , 
Q 2 i 


c o 

o +- 

5 0 

*= 0 
0 4= 
5 .2 

3 ) 0 

c o 
■>. 5 

"O CL 
3 £ 
co m 





CD 

g 

CSJ 




O 


ill 


to . 
.to co 

£ 1 
£ o 

=3 CD 

X ° 

© c 

■? - 2 

Q. O 

£ a. 

cd x 

> CD 
CD s_ 
T3 CO 


> 0 

> o 

E 5 


CD 05 

2 o 

CL Q. 

C X 
o 0 

0 0 

o E 

CL =5 

X -c 

© 0 
O -£= 
'+-< ■*— ' 
o o 

_Q -*=f 


o 

0 

<U O 


8 J2 

±1 C 
-C 0 

2 > 
CO 2 
0 0 


> 

i ! 

-Q O 


O < o 

Q. (/) © 

CO <f 0 

£ z f 

>. Q) r= 

|s 5 

” o -C 
Q. CC h 


■ ■ _Q — r 

>* 0 c 
si C ■£ 

-rs 0 c 

a> |> 8 

W “ E 

=5. 1 « 

I - I 
0^-2 
o -a 8 

o o ■= 


= c g 

5 0 © 

co Q a. 


* w 

Q_ 0 

o °- 

■ X o 

•£ J= 

0 0 

II 

.2 -C 
0 §> 

E 2 

J> h 

c ^ 

— 0 

s s 

lod 

8 

a c < 

= .2 CO 

s 1 z 
0 h- 
> 0 >% 
> -a _Q 


0 e 
O a 

CL O 

x E 

0 -b 

^ «g 

fi ^ 

M— n_ 

0 c 
cl ~ 

ic g 

- I 

0 CO 
C tl 
tl O 

© S' 

CL 0 

0 © 
c -b 

.2 0 


t CL 

0 _o 

.E g 

CD 0 
C T5 

lx = 
0 > 
0 > 
0 < 

>> CO 
0 < 
> z 


2 c 
0 .2 
.2 0 

E 

Zl E 


sz o 
o ^ 


I I 


90sdo8oeds dddl s|0L|D9J 











mm 

Ifiplil 

1 W 

itt 


B 

c 

0 


P 


Q. 

O 

0 

> 

0 

Q 


0 

O 

0 

O' 


o 

u_ 

w 


0 ) 


o 

.3 

o 

O' 

T3 
C 

« _ 
s_ c 

o o 

eo 

3 t* 

o -JC 

© 05 

CL LL 

*= © 

© O 
C <0 
= Q- 
-J co 
© _ 

■5 © 

"g S2 

E £ 

© «= 

C d) 

© £ 

C m 

© © 

© "O 

2Q © 

« re 

TO O 

sz o 

£ © 
re X! 

D) = 

1 5 

a. © 
c © 

.2 3= 

13 ° 

Jr °- 

o a; 

(C «"J 

E . S 
-i aTJS 

+3 0-3 

o _i Zl 

J 2 t 
O C O 

£ re 
2 o> “ 
i— 2 ? 

e o_ re 


a. 

© 


© 

sz = 


© 

o 


© 

© 

E 

o 

+< 

o 

Si 

o 

s_ 


> re 

> a 
© to 

C S_ 

.2 3 
© _ 
© 5 
"E .2 
= w 

.2 > 

o © 


© w _ 
sz ^ sz 

5* g 


« 


U) c .© 
,E 0£ 

c re re 

3 .S? c 

© © © 
E © _ 

■O > 2 


2 

O) 

© 


3 O) 

re .E 

+-> s_ 

c © 

© © 

E.E _ 
re o) re 
c ^ 

§ o n 

-3 l_ 

o 


© 


o-o 
£ re 


o sz 

© .2 

> o 

© 13 


c 

o 


re 


_o 

a 

x 


~o 

c 

re 

3 

o 

L— > 

re 

a 


3 

© 

© 

a 

s_ 

3 

o 

© 

© 


■2 £ 


3 

o 

L-J 

re 

s_ 

o 

Ql 
X s- 

© £ 
"O -7-j 

8 c 

1 ro 
b g> 

3 a. 

5s £ 

i- re 

3 £ 

c _ 
© .E 
2 re 

■g © 

CL -*-■ 


-- © 

is 

■“ © © 

■£ c c 
0) 3 © 

E © £ 

go 2 

c .E o 
E © 3 
2 © > . 
w-Q g § 
2 S *■■§ 

Q.+- © © 
© © +- O 

^ e| & 

. © 3 LU 


u 

° © 
© C 
JO ,o 

o © 
-is © 

o © E 


o a 
-Q t 
O © 
O' Q_ 


I I 


3 

© 

£ 

CL 

_o 

© 

> 

© 

■a 

■ © 
> S- 

= 3 

re ■« 

■ ^ 3 

o 4= 

-© 2 
o © 


3 

JO 

re 

_3 

re 

> 

© 

o 


© 

s_ 

re 


3 

O 


© .E 

4 _ ._ 

© o 

re ° 2 

-Jzf > 

-* © © 

■3 £ © 

^ J sz 


O) - 


JO 

O 


x: cl ° 
s_ F © 

0 o >> © 
© 8 © I 

1 8 -s a 

1 ^ 3 

© c 2 m 
’Z. -2 D) © 
P re .E 8 

• — ffl ^ 

£ © © © 
£ cu) .? 

0 X 0 = 

t © o © 
© !_ ' 

CL O 


>s P 


CL C 
© 3 


re 


re . 

© p 

3 .E 3 
2 3 © 

|§| 
O E| 
O © 


> = 3 £ 

§ S © -= 

° re *- © 

| ©E | 
o ^ f 

© © 8 g 

'= © re 2 

© .N 3 O 

O £ © © 


55 

o 


-5 x .£ 3 
o re re ^3 
cr ^ £ z> 


i i 


i 


"U 

© 

■+-> 
o 
© 

D. 

X 
© 

© 

*- © 

© sc 

■O © 

c -a 
re c 
— re 
o — 

■43 ~0 
O © 

42 | 

O | 

© © 

JC © 

+* sz 
c •+-‘ 

© -O - 
© c T3 

^ re © 

© = 

J2 O 

>> OT _ 

E >.2 Y 

© E 

>..2 ~ 

cl -8 

E 3 P 
g 2 Jb 
£ ^ a 

‘3 re © 
s c © 

E — 8 

© "o © 

© g © 
3 O o 
© © . 
C OT £* 

© a> o 

© JC 
O 


© 

3 

O 

w 

w 


w 

$ 

© 

s_ 

o 

TO 

3 

re 


w 


*r o O) 
o C 

E I° 

re Q. re 

O) © w 

o « « 
^ tJ x: 

2 O 

CL LL 

° O co 

E © ^ 

o> 

S3 © 

re "o | 

oj 


CO 

o 

csj 


CO 


I 1 


<8 

CL 

:< 

€C 

Q_ 


w 

o 


o 

<D 


ISAM descent stage lander Project will be located at MSFC 

Commonality between the robotic lander and LSAM are key to risk reduction for the crewed 
lander, and the cargo version of LSAM 

Key evolutionary paths are precision landing and hazard detection and avoidance 
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Preliminary Design Review: August 2006 

Launch: Late October 2008 (co- 
manifested with LRO) 
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The LCROSS uses the spent Earth Departure Upper Stage (EDUS) of 
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concurrent with crewed exploration activity 

Initiate first LPRP lander mission in mid-2007 




